Pulmonary fibrosis in asbestos insulation workers with lung cancer SIR,-There has been discussion of the paper of Kipen et al (1987;44:96-100) by Rudd' and a response by Suzuki et al2 but neither of these letters has dealt with the basic flaw in the design of the original investigation.
Kipen et al reviewed 138 cases of histologically confirmed lung cancer among 450 diagnosed in the United States-Canadian insulator cohort. The restriction to 138 was because only this number had adequate chest x ray films and adequate samples of pulmonary tissue for microscopic evaluation. Whether the 138 cases were representative of all the cases is open to question but let us assume that they were. The major problems were: (1) it was assumed that all interstitial fibrosis, even with rare or no asbestos bodies, was asbestosis by the authors since they equated the two terms in two places; (2) there were no unexposed control groups with "blind" evaluation of either the chest x ray films or the histological specimens.
Regarding the first problem, it must be recognised that agents other than asbestos cause interstitial fibrosis, perhaps most commonly cigarette smoke,3 and asbestosis has no pathognomonic x ray or histological signs. Therefore, the second problem, the lack of "blindly assessed" controls, becomes the most serious defect in this study. Without "blindly evaluated" controls, it is impossible to assess the contribution of asbestos to the causation of lung cancer in asbestos workers.
Among the United States-Canadian insulators investigated, the relative risk oflung cancer 20 or more years after onset of exposure may be calculated to be 4 fig 3) . This figure of 23-6% approximates the 18% figure in the series of 138 cases reported as having no radiographic signs of asbestosis in the pulmonary parenchyma. In view of the potential for error in the methods used, this approximation is remarkably good.
Since both asbestosis and asbestos related lung cancer have a dose response relation to asbestos, the most parsimonious interpretation of these juxtaposed data is that the cases of lung cancer without x ray evidence of asbestosis are the cases that would have occurred in this cohort if there had been no exposure to asbestos-that is, they were the expected number. The conclusion by Kipen et al that their findings "indicate the primacy of the history of exposure to asbestos, irrespective of the presence or absence of non-malignant x ray changes (asbestosis) when considering lung cancer possibly associated with occupational exposure to asbestos" is not warranted by the design of their study.
There is considerable circumstantial evidence that the risk of lung cancer is raised only among workers exposed to asbestos who also have parenchymal asbestosis.5 If this issue is ever to be settled definitively adequately designed studies must be undertaken. 
